Introduction
Short peptides are widely used as ligands in affinity chromatography purification of proteins [1, 2] . However, peptidases and proteases present in the crude sample may degrade immobilized peptides, shortening the affinity support useful life. Then, peptide ligand stability must be evaluated before its use in a purification process. Commonly, enzymatic stability is evaluated with the peptide in solution, which may differ from the resin-bound peptide behavior [3] . Further, as the peptides to be evaluated are in solution in the reaction mixture, the study of the peptide degradation products requires purification steps before their analysis [4] .
In this work we developed a strategy to evaluate immobilized peptide stability using electrospray ionization (ESI) and matrix assisted laser desorption/ionization (MALDI) mass spectrometry (MS).
Results and Discussion
ChemMatrix (CM) was used as the solid support due to its chemical stability. This PEG-based matrix allowed peptide synthesis in organic solvents and stability peptide evaluation in aqueous solvents [5] . 4-Hydroxymethylbenzoic acid (HMBA) [6] was used as the linker in order to introduce a cleavage site to release the peptides from the beads before MS analysis. The model peptide H-Phe-Lys-Phe-ArgTyr-Thr-Ala-His-Ser-Gly-Ala-Ser-Gly-NH2 with known trypsin and chymotrypsin cleavage sites [7] was synthesized on HMBA-CM resin (0.63 mmol/g) by using the Fmoc strategy as we have previously described [1] . Ser-Gly-Ala-Ser-Gly was incorporated as a spacer arm at the C-terminal. After peptide elongation, protecting groups were removed with trifluoroacetic acid ( ESI mass spectra were recorder in a Bruker microTOF-Q II (Bruker Daltonics GmbH, Leipzig, Germany). 5 µL aliquot of eluted peptide was injected and analyzed in positive mode. MALDI mass spectra were recorded in an Ultraflex II TOF/TOF (Bruker Daltonics GmbH, Leipzig, Germany). 1 μL Aliquot of eluted peptide from 100 beads was loaded onto the sample plate, air-dried at room temperature, and then 1 μL of MALDI matrix solution was added on the sample dry layer (successive-dry-layers deposit method). Two matrices solutions were assayed: a) Commercial E--cyano-4-hydroxycinnamic acid (CHCA) 4 [8, 9] 5 mg/mL in MeOH/H2O (7:3 v/v). Mass spectra were acquired in the MS reflectron positive ion mode. Figure 2 shows the ESI mass spectra obtained before and after subjecting the peptide-beads with chymotrypsin and trypsin. ESI-MS allowed the detection of the whole peptides (Figure 2 A) as well as their C-terminal enzymatic degradation products (Figures 1 B and C ) obtained after incubation with trypsin and chymotrypsin.
When analyzing the peptide and their degradation products with MALDI-MS, E--cyano-4-hydroxycinnamic acid matrix clusters interfered in MALDI-MS analysis of low molecular weight products. On the other hand, Z-sinapinic acid matrix allowed their analysis (Figures 1 D and E) .
The method here developed allowed a fast evaluation of peptide ligands stability in solid phase towards the proteases that may be present in the crude sample before their use in affinity chromatography. Due to the high sensitive of mass spectrometry, only a small sample of peptidyl-resin is required to evaluate its stability. As the enzymatic degradation is performed in solid-phase, none hard purification protocols are needed before analysis. [ 
Fig. 2. ESI mass spectra of peptide H-Phe-Lys-Phe-Arg-Tyr-Thr-Ala-His-SerGly-Ala-Ser-Gly-NH2 before (A) and after treatment with chymotrypsin (B) and trypsin (C)
.
